Study design: Representative community cross-sectional self-report survey of adults with spinal cord injury (SCI). Objectives: To establish semantic translation and validation of the Swedish scalesFthe Spinal Cord Lesion Coping Strategies Questionnaire and the Spinal Cord Lesion Emotional Wellbeing Questionnaire. Setting: Adults on the Victorian traumatic SCI register and attendees of the nontraumatic outpatient clinic were invited to participate. Methods: Instruments were forward and backward translated to establish semantic equivalence. Principle components analyses were undertaken. Correlation and logistic regression analyses were conducted to demonstrate validity of the instruments using both positive (high quality of life) and negative (depression and anxiety) psychological outcomes. Results: The final sample consisted of 443 adults with SCI living in the community. Both instruments demonstrated acceptable psychometric properties. Univariate correlation analyses showed most of the new scale components displayed medium to large relationships in the expected direction with the psychological outcomes and the other subscales. Health status and helplessness were significant predictors of both the positive and negative psychological outcomes in the logistic regression analyses. Acceptance was significantly related to the positive outcome only. Female and incomplete tetraplegia categories were significantly and positively related to depression only. Conclusion: Notwithstanding a few issues with some of the subscales, the results support the usefulness of these easy to use instruments and point to ways for further development of the scales.
Introduction
Compelling arguments have established the need for reliable standardized condition-specific instruments to assess the coping efforts made by persons with a spinal cord injury (SCI). 1, 2 The Spinal Cord Lesion Coping Strategies Questionnaire (SCL CSQ) provides a succinct indication of conditionspecific (that is, SCI) coping mechanisms of acceptance, fighting spirit and social reliance employed by respondents; acceptance measures the extent of revaluation of life values, fighting spirit measures efforts to behave independently and social reliance measures the tendency towards dependent behaviour. Due to the recency of development, there has been limited use of the scale; however, the scale has displayed satisfactory properties with different samples sourced within the same catchment area. [1] [2] [3] [4] [5] The Spinal Cord Lesion Emotional Wellbeing Questionnaire (SCL EWQ) provides a succinct indication of the emotional consequences to the SCI, evaluating the positive emotional outcome of personal growth and the negative outcomes of helplessness and intrusion; personal growth determines the current positive change in attitude stemming from the life crisis (that is, SCI), helplessness determines the level of perplexity, out of control and low self esteem currently felt and intrusion determines the level of bitterness and brooding. There has been less use of the SCL EWQ. 2, 6, 7 The scale seems promising, but has not been validated with any standardized scales measuring psychopathology to date.
Both scales were developed in Sweden and had undergone only the first stage of appropriate forward/backward translation procedures before publication. There were two aims of this study. The first was to complete translation procedures to establish semantic equivalence for their use on Australian populations with SCI and so comprises the first part of the project. The other was to validate the efficacy of the translated instruments using both positive (high subjective QoL) and negative (depression and anxiety) mental health outcomes and so comprises the second part of the project.
Method: Part 1 establishing semantic equivalence of the two scales Part 1 (a) Completion of the forward/backward translation process The items of both SCL CSQ and SCL EWQ were assessed for face validity with special consideration of the vernacular of Australian English while still retaining the essence of each factor. After consensus was reached between the original authors and the Australian research group, structured cognitive debriefing interviews to discuss the new scales were conducted with nine people with SCI who were residents in supported housing (eight with traumatic SCI 5 male; time since injury: 3 years to more than 37 years). The new Australian coping strategies and emotional consequences scales are SCL CSQ v1 Australia and SCL EWQ v1 Australia, and these are included in Appendix A.
Part 1 (b) Factor analysis of the translated scales using principle components analyses Participants. The sample consisted of 443 adults with sudden-onset SCI who were 18 years and older and 6 months or more post injury; 14% (n ¼ 62) with non-traumatic aetiology. Two recruitment sites were used: the outpatient register of the only hospital with the dedicated traumatic SCI unit that also treats some nontraumatic SCI (Austin Hospital, Victoria, Australia), and the outpatient clinic of the only other hospital in Melbourne with a dedicated SCI rehabilitation unit that focuses on treating nontraumatic SCI (Caulfield General Medical Centre, Victoria, Australia). Participants could complete the survey on the web, by telephone or on hard copy.
Analyses
The SCL CSQ v1 Australia and the SCL EWQ v1 Australia were subjected to confirmatory principal components analyses (PCA) to confirm the presence of three factors per scale.
Results: Part 1(b) establishing semantic equivalence of the two scales
The factor analyses confirmed the three factor-structure of the original Swedish version for both scales: SCL CSQ v1 Australia (coping strategies scale) and SCL EWQ v1 Australia (emotional consequences scale).
Inspection of the correlation matrix revealed the presence of many coefficients of 0.3 and above confirming suitability for factor analyses for both scales. The KaiserFMeyer-Oklin value was 0.815 for the coping strategies scale and 0.894 for the emotional consequences scale, exceeding the recommended value of 0. with the exception of item 7FI refuse to let the injury rule my life. This item was originally included within the fighting spirit factor and its face validity seems to support this contention. However in the PCA, the item clearly loads on the acceptance factor. In the current study this item was included in the acceptance subscale. The Cronbach-a coefficient for the overall scale was 0.745; the Cronbach-a coefficients for each domain were acceptance ¼ 0.804, fighting spirit ¼ 0.636 and social reliance ¼ 0.789. None of the variables had a skewness or kurtosis exceeding ±1 with the exception of fighting spirit which was marginally outside at 1.022. The three-component solution explained a total of 61.63% of the variance in the emotional consequences scale ( Table 2) . The results of the PCA support the use of the helplessness, intrusion and personal growth items as separate scales, as originally found by Elfström et al. 2 The Cronbach-a coefficient for the overall scale was 0.792; the Cronbach-a coefficients for each domain were helplessness ¼ 0.864, intrusion ¼ 0.831 and personal growth ¼ 0.465. Examination of the a-if-item-deleted option for personal growth did not reveal any mechanism for improvement and though the alevel was considerably lower than that for the other domains, it still fell within acceptable levels. 11, 12 None of the variables had a skewness or kurtosis exceeding ±1.
Method: Part 2 validate the efficacy of the translated instruments
The relationship between the coping strategies scale, the emotional consequences scale, high subjective QoL, depression and anxiety outcomes.
Instruments
The survey consisted of demographic and injury related items and the standardized instruments of SCL CSQ v1 Australia and SCL EWQ v1 Australia, the subjective QoL Satisfaction subscale from the Comprehensive Quality of Life for Adults, version 5 (COMQoL-A5) 13 and the Depression, Anxiety, and Stress ScaleFshort version (DASS-21).
14 The positive outcome was overall subjective QoL which was the mean of the seven subjective QoL domains 13 F material, health, productivity, intimacy, safety, place in the community and emotional wellbeing. This score was then converted into a percentage of scale maximum score (%SM; formula as per Cummins, 13 p28) and then dichotomized into 0 ¼ subjective QoL below 70 %SM (or low subjective QoL) and 1 ¼ subjective QoL 70 %SM and above (or high subjective QoL). The negative mental health outcomes of the presence of depression and anxiety were computed from the scores of the depression and anxiety subscales from DASS-21.
14 These scores were dichotomized into 0 ¼ non-clinical range and 1 ¼ clinical range, using the published thresholds. 14 The independent variable health consisted of a 1-10 score where higher scores indicated better health and it was derived from two questions. One question asked about the frequency of visits to the doctors over the previous 3 months. The other question asked for the names of medications taken daily. Each question was scored on 1-5 scale and then summed.
Both the coping strategies and emotional consequences scales follow the original 1-4 scoring pattern. Higher scores confirm a higher affirmation of the domain. If some scores were missing then the recommended half score was used. Univariate correlation analyses (Spearman's r) showed many of the subscales displayed medium to large relationships in the expected direction with the psychological outcomes and the other subscales (Table 3) . Social Reliance seemed the least useful with only small to no relationships with the other factors.
The logistic regression analyses revealed few statistically significant independent variables (see Table 4 ). Health and the emotional consequences subscale Helplessness were significantly related to each outcome. Better health increased the likelihood of high subjective QoL by 20% (OR ¼ 1.195 (95% CI: 1.054-1.356)), and decreased the There were two independent variables that were significantly associated with one outcome only. Acceptance was significantly associated with high subjective QoL (OR ¼ 3.428 (95% CI: 1.789-6.569)). Level of injury was significantly associated with depression. Those with incomplete tetraplegia were four times more likely to experience depression (OR ¼ 4.001 (95% CI: 1.367-11.712)). Pseudo-R 2 statistics suggest the models explained around 40-55% of the variance in depression, around 21-30% in anxiety and around 33-44% in high subjective QoL (Table 5 ).
Discussion
The emotional consequences and coping strategies scales had not been used in Australian English language studies previously. Both the scales displayed satisfactory psychometric properties. Factors from both scales displayed strong associations with both mental health and subjective QoL outcomes in the univariate analyses.
Helplessness, a subscale of the emotional consequences scale, was one of two independent variables to substantially impact on each mental health outcome while keeping other coping, demographic and injury-related variables constant. Helplessness was originally conceived to be a consequence of the interaction of stress and coping based on the transactional theory of stress. 2 Previously, helplessness was regarded as strongly related with social reliance and acceptance, in positive and negative directions, respectively. 2 However, this was not the case in this study. The significant positive association of helplessness with poor mental health outcomes is consistent with the limited previous research where helplessness was conceived as a coping style. 15 This is the first study to consider the role of helplessness on affirmative (high subjective QoL) and pessimistic (depression and anxiety) outcomes simultaneously. The significant negative association of helplessness with high subjective wellbeing underscores the importance of this construct within this vulnerable population. Health was the only other independent variable to substantially impact on each outcome despite it being only an indirect measure of health. The significance and direction of Health with each mental health outcome is consistent with previous research that used various manifestations of health. [16] [17] [18] There were three independent variables, which were associated with one outcome only. Acceptance was associated with high subjective QoL but not with poor mental health outcomes. This has important implications for adaptation to SCI theory as well as rehabilitation practices. The lack of acceptance does not mean clinically significant depression or anxiety but may perhaps signal extra vulnerability. Future research is needed to further tease this out.
Gender was significantly associated with depression only. The increased likelihood of depression in females was not surprising, given the significant association well established in general population psychology 19 and previous research into depression after SCI. 20 The level of injury was also significantly associated with depression only and contrasts with previous research. 20, 21 Those with incomplete tetraplegia had a stronger association with depression compared to the other levels of SCI. There are a couple pointers why this may be so. Qualitative responses from some with incomplete tetraplegia (from the survey but not reported here) spoke of not fitting in with the general population even though they looked the same, that is, hidden disability. They also spoke of not fitting in with the population with SCI because they didn't look like them either. These comments were included in their reports of how they felt about themselves and also when giving an account of the actions of both the general population and their own families towards themselves. Both the quantitative and qualitative results focus the attention towards the interaction of the individual with the psychosocial environment as a significant mediator of mental health and are in accord with the conceptual biopsychosocial model of disability. An alternative explanation also comprises a limitation of the study. The crude partitioning of the level of SCI variable could have introduced potential confounding by the inclusion of dissimilar levels of capabilities within each grouping. The study was a self-report survey and two respondents were unsure to which group they belonged. Medical records were not available to confirm their level of SCI. Further research within the Australian context will hopefully shed light on this conundrum.
There were some subscales that were less useful, particularly in the logistic regression models, such as social reliance and personal growth. Generally, the more items within the subscales, the more productive the results were. It is difficult to capture complex concepts with only a few items. Adding further items to the subscales may better capture these constructs and improve the psychometric properties of these subscales. In this study, an item that was originally a part of fighting spirit, clearly loaded on acceptance. Fighting spirit and social reliance have also posed problems in the UK English and German language versions of the coping strategies scale. Those problems were thought to have resulted from translation inaccuracies since cognitive debriefing interviews were not performed to check that the translations captured what they intended to. 22 However cognitive debriefing interviews were conducted in this study, so perhaps cultural issues are also impacting on these Notwithstanding these issues, these new scales provided strong predictors of each mental health outcome. The results of this study support the usefulness of these easy to use scales and point to ways to further develop these new scales.
